Current Situation and Prospects of
@Cogeneration in Japan
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Statics of Cogeneration in Japan I

A. Gas Turbine, Gas Engine & Diesel Engine CGS

4.780 GW (2% (end of Sept.,1999)
B. Boiler + Steam Turbine CGS (capacity over 1,000kW\)
9.94 GW (4.3% (end of March,1997)

C. Boiler + Steam Turbine CGS (capacity under 1,000kW)
No data available
D. Total capacity of electric power plants
233.74 GW (end of March,1997)

District Heating and Cooling Systems
in Japan

A. Total Number of District H&C Systems

- 138 Systems (end of Sept.,1998)
B. District H&C Systems utilizing Cogeneration
- 23 Systems

- Total capacity is 122MW
C. Large Scale Electric Power Plant + District H&C Systems

- Only one system(Kansai Electric Power)
(caused by high construction cost of piping network

system in Japan)



Accumulated Generating Capacity
of Cogeneration (GE,DE & GT)
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Situation of Installment
by Type of Prime Mover

(as end of Sept. 1999)

Prime mover puwber of |total ' gener a| generatl ng capal or of urﬁetner.atl ng
i nst al | nent|capaci ty ([per install nent capacity per
risidential and 54 186 3, 446 97 1,919
commerci al sectg
Gas Turbifi ndustrial sectlor 287 2,186.7 7,619 378 5,785
total 341 2,372.7 6, 958 475 4,995
risidential and 821 272. 4 332 1,215 224
commerci al _sectd
Gas Engi n|i ndustrial sectar 255 180. 8 709 379 477
tot al 1,076 453. 2 421 1, 594 284
risidential and 863 455.3 528 1,495 305
commerci al _sectd
Di esel Eng|i ndustrial sectlor 620 1,497.3 2,415 1,212 1,235
total 1,483 1,952.7 1, 317 2,707 721




Target for the Introduction
of New Energy

(unit: GW)
1997 Fi s@fll0Year
Item (Actual) (Target)
Use of Conventional Energy in New Forps
Cogener ati on( Excl udi ng St eam Tur Bi Bes) 10. 02
Fuel Cell 0.012 2.2
Rel newabl e Ener gy
Sol ar Power Ceneration 0. 091 5.00
W nd Power Generation 0. 021 0.3
Energy from Recycling
Wast e Generation 0.95 5. 00
TOTAL 5.374 22.52

Number of Installed Unit
by Type of Fuel

Heavy Qil(C) 1.5 Total :2,897
Others 2.3
LPG 5.0
Kerosen_e and. Heavy OI(A)
Light Ol 6.4
58 -
Town Gas
390

(As end of Sept.,1999)



Capacity of Installed Unit
by Type of Fuel

Kerosene and
Light Oil
35

LPG 80

Heavy Qil(C)
8.8

Town Gas
28.8

Total: 4.78GW
Others
144

Heavy Qil(A)
36.4

(As end of Sept.,1999)

Rate of Installation Number for
Residential and Commercial Sector

Area Air Conditioning 1

Research Institute and

Computer Céanter Hotel

19
Gas Station
5
Training Center

and Sanatorium Store
6 13
Public Bath
6

Office

Sports Facility 1

10
Hospital

Total: 1,735

11 (As end of Sept.,1999)



Rate of Installation Capacity for
Residential and Commercial Sector

Public Bath __ Gas station Others  Total: 913MW

Training Center
and Sanatorium

4
Research Institute and
Computer Cfnter

Sports Facility
@

Area Air Conditioning

Hospital
12

11 (As end of Sept.,1999)

Rate of Installation Number for
Industrial Sector

Others Total: 1,162

Mining
Water and 1

Incineratir%g System Pharmaceutical

and Chemical

Gas, Oil, and 19
Other Energy

Pulp and Paper Food

6 18
Textile

7
Electric Equipment Machinery
8 12

| d Metal
o ang © (As end of Sept.,1999)



Rate of Installation Capacity for
Industrial Sector

Water and Mining Others
Incmeratm% System

Total: 3,865MW

Pharmaceutical

Textile
5 and Chemical

Electric Equipment 27
6
Food
7
Gas, Qil, and

Pulp and Paper Other Ilzgergy
8

Machinery
9 Iron and Metal
12 (As end of Sept.,1999)

Maximum Potential of CO, Emission
Reduction in 2010(Estimated Example)

Reduction of CO,
Technique & CO, Emission Reduction Emissions
(mil.Ton-C)
EGas Fired Combined Cycle. ) i 26j
ERepowering in Coal Fired Power Generation
i il Fi i i10j
Energy Conversion ERepowering of QOil Fired Power Generation ) 199
EPrimary Use of Natural Gas 4.5
EHigh Efficient Waste Generation iL5
EOthers 1103
ECogeneration 19
Industrial ECombined Cycle i05f 238
EOthers i214
Residential _— 36
. ECogeneration 10.7j
Commercial L 28
EOthers i21j
Transportation e 6.3
TOTAL 56.4

Total CO, Emission in1990 was 307mil.Ton-C



Outline of Current Subsidy I

NEDO : Subsidy for Environmentally- friedly Energy Business
@Subsidy for Research of Business Above

NEDO : Subsidy and Guarantee for New Energy Business

NEDO : Subsidy for New Energy Introduction and
@Ee) Enlightening Business

MITI :@°romotion of Disaster- proof Gas Station

LP Gas Promotion Center : Promotion of Disaster- proof Gas Station

LP Gas Promotion Center : Promotion of Petroleum Gas Energy
System

Oil Industry Vitalizing Center : Promotion of Advanced System
Using Oil Energy

Ministry of Construction : Subsidy for Promoting Model House in

Urban Are Harmonizing with Environment

Each Prefecture (and Ministry of Health and Welfare):
Subsidy for Hospitals Arranged for

Emergency Treatment in Case of Disaster




Micro Cogeneration |

A. Micro Gas Engine

- 9.8 kW (Yammar Diesel + Osaka Gas)

- 1.8 kW (Honda Motor)
B. Ceramic Gas Engine

- 200kW (45% supported by MITI)
C. Mirror Cycle Gas Engine

- 300kW class

(36% Tokyo Gas + Yammar Diesel)

D. Ceramic Gas Turbine

- 300kW class (42.1%@1, 396

Kawasaki Heavy Industry supported by MITI)
E. Micro Gas Turbine

- 50kW (Toyota Turbine and Systems)

- 2.6kW (Nissan Motor)

Present Status of National Project
for Fuel Cell Development

T T T T T T T
, € X 81 ! 82 ! 83 !84 ! 85 ! 86 !87 |88 |89 ! 90 191 192! 93 194 ! 95! 96 ! 97 ' 98 ' 99 ! 00
T - : T * T T T T T i

Ba:si c 'Rese:ar ch | | | !
: ‘Devél oprtent i(~Piil ot Pl ant :
PAFC Lo i200, GV @GP,V

Veriificatich pli yvi@ci 1

| Field lTestt ! [eld Test?

[ A S 1150, ¢, ¥ 7500, <. 50, . v 500, <} v

EI:vevelioprTént 11 | | : : : 1 ' ' : : :

e ———— ! 1 1 1 1 1
Devel opnent fL P Pijot Plant

i | boi10, 4, v T Pa—— —
MCF ' | i et A ! 1100, <, Vi j -
C ' 1 H H i ' ' ' ' i i i:lMMj
iBasuc Resear ch E D:evel :mee:'nt E

11100, 1<, v 1T — 1

SOFC U i, <, v classtt Devel opnent
L bbb ik brasha

' I 1 1 i ' ! ! ' E Basli C F.;eseairch E I : : :

PEFC | | i © i i i b i b Titvelass pevelopmnt |

| (IkWlass)!




